DNA methyltransferases messenger RNA expression and aberrant methylation of CpG islands in non-small-cell lung cancer: association and prognostic value.
A significant association between aberrant methylation in regulatory regions of tumor suppressor genes and clinical outcome in various different cancer types has been described. The molecular events for this epigenetic alteration still remain unknown. Evidence suggests that overexpression of DNA methyltransferases (DNMTs) is one potential mechanism for hypermethylation. Therefore, we investigated the influence of gene expression levels of the 3 DNMT isoforms (DNMT1, DNMT3a, and DNMT3b) and the hypermethylation of adenomatous polyposis coli (APC), the death-associated protein kinase (DAPK), glutathione S-transferase Pi (GSTPI), and the DNA repair gene O6-methylguanine DNA transferase (MGMT) in the pathogenesis and prognosis of patients with non-small cell lung cancer and determined their association to each other. Using a quantitative real-time reverse-transcriptase polymerase chain reaction, we measured messenger RNA expression of DNMT1, DNMT3a, and DNMT3b and DNA hypermethylation of APC, DAPK, GSTPI, and MGMT in 91 matching tumor and nonmalignant lung tissue samples from patients with curatively resected non-small-cell lung cancer. In tumor tissue, the expression of all 3 DNMT isoforms was significantly higher compared with matched normal-appearing tissue (P < 0.001). Hypermethylation in tumor tissue was found in 95% for APC, in 92% for DAPK, in 18% for GSTPI, and in 38% for MGMT. No correlation was found between the DNMT messenger RNA expression and DNA hypermethylation status in tumor tissues. Multivariate analysis revealed DNA hypermethylation status and TNM stage as independent prognostic factors.